Cesium perrhenate undergoes a reversible phase transition from the room -tem perature modifica tion /?-CsRe04 to a tetragonal high-temperature modification a -C sR e 0 4 [1, 2], By means of hightem perature single-crystal X-ray diffraction we re cently refined the structure of a-C sR e0 4 and con firmed the space group to be 14,/amd [3], Concern ing the crystal structure of the room -tem perature modification the space group was proposed to be Pnm a and the positional parameters of the heavy atom s have been basically determined [4] , Since the atom ic co-ordinates of the oxygen atoms re mained unknown we decided to investigate this subject.
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Cesium perrhenate was synthesized by neutrali zation of perrhenic acid with cesium carbonate [3] , The precipitated salt was purified by several re crystallizations from water. Single crystals were obtained by slow evaporation of a saturated aqueous solution of C sR e 0 4 at ambient tem pera ture in air.
A colourless transparent crystal (approx. di mensions 0.1 x 0.07 x 0.08 mm) bounded by {112} and {0 0 1 } crystallographic forms was selected for the X-ray investigations. D ata collection was per formed on an Enraf-N onius CAD-4 diffractome * Requests for reprints to Prof. K.-J. Range.
V erlag d er Z eitschrift für N atu rfo rsch u n g , D -W -7400 T übingen 0 9 3 2 -0 7 7 6 /9 3 /0 5 0 0 -0 6 8 5 /$ 01.00/0 ter using M oK a radiation (graphite m onochrom a tor in incident beam). The unit cell param eters were obtained by least-squares refinement based upon 25 carefully centred reflections in the range 8.3 < 6 < 13.7°. Three standard reflections were measured every 100 min, indicating only random fluctuations in intensity. After reduction of the 1614 recorded data a set of 779 independent reflec tions with I > 0cr(I) remained o f which all were used in the subsequent calculations. Crystallo graphic and experimental data are summarized in Table I .
Systematic absences o f the type (0 k I): k + l = 2 n + \ and (h k 0): /? = 2 /7+1 were observed, agree ing with space groups P nm a and Pn2,a. The re sults o f the structure refinement confirmed the centrosymmetric space group Pnm a.
All calculations were carried out using the pro grams SHELX-76 [5] and SHELXS-86 [6] . Atomic scattering factors and corrections for anom alous dispersion were taken from the International T a bles for X-ray Crystallography [7] .
The structure was solved by Patterson methods, followed by successive difference Fourier synthe- Table II . A tom ic positional Atom x/a yjb z/c ses. After isotropic refinement a numerical correc tion for absorption was applied to the original data set (program DIFABS, [8] ). The final full-matrix least-squares refinement (including anisotrop ic displacement factors and an extinction correc tion o f the form Fcorr = Fc( l -g F 2/sin#)) con verged at R = 0.027 and Rw = 0.023. Atomic positions and displacement factors for /?-CsRe04 are given in Table II , derived atom ic distances and angles in Table III *. The crystal structure o f /?-CsRe04 comprises isolated R e 0 4 tetrahedra which are linked together by cesium ions. The average R e -O distance was found to be 1.714(4) Ä. Cesium is tenfold co-ordinated by oxygen with an average C s -O distance of 3.262(4) A. Fig. 1 shows a view of the structure. The present single-crystal study confirms the space group and the positional param eters o f the heavy atom s for /?-CsRe04 as proposed by Beintema [4] , /?-CsRe04 is isom orphous with C sT c0 4 [9] and R b 0 s 0 3N [10] . It represents an orthorhom bic distortion of the tetragonal high-tem perature modification a-C sR e 0 4 and is topologically relat ed to the scheelite type as well [3] ,
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